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Introduction

1

INTRODUCTION

The GLASS TSC is one of two ways to start the GLASStool. It provides a visual environment from

which one @an configure and run the simulator. Specifically, it givesthe user the aility to:

Design and crede topologies from scratch, as well as load topologies from previously stored files.
Develop simulation scenarios by specifying the daraderistics of the topology. This includes
seleding algorithms for light path assignment, seleding protocol stadks for the nodes, and
scripting events that will occur at specified times within the simulation.

Suspend, resume, slow down, and spead upthe simulation.

Visualize message flow, message mntents, message exchange between nodes, and lightpaths.
Debug protocols and algorithms as they are implemented and added to the simulator.

The following isatypical sequence of stepsto perform a simulation run:

Crede the physical network topology within which the simulation will run. The network will
consist of a set of network nodes (opticd switches (OXC), routers, and hosts) interconneded by
optical network interfaces (ONIC) or the astrad network interfaces (NIC).

Assign the protocol stad to be run on each of the network nodes.

If predefined connections (referred to as datic routes) are to be set up before the beginning of
simulation, define the cnnedions and seled the routing and wavelength assignment algorithms
to be used.

Schedule events that will occur at a predse time within the simulation.

5. Compute the static routes with the seleded algorithm and run the simulation.

View the output produced by the simulation. This includes performance statistics, as well as any

messages ent to the standard output device

This manual provides an introduction to the GUI and its components; It provides the reader with

enough information to get started using the GUI immediately. All menus, toolbars, and tabs are

explained, as well as navigating each section of the GUI.
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Starting the GLASSTSC

2 STARTING THE GLASS-TSC

The GLASS tool is programmed in Java (java 1.4.0 is required). It is assuumed that the software
padkage will be installed in diredory x/glasglib, and x/glasdcfg where x represents the directory path
of the host system. They are multiple waysto start the GUI depending on the environment:

If the diredory x/glasglib contains the jar files needed for simulation, including the SS-Net jar files,
then start the self-exeautable jar file designer.jar to star the GLASSTSC.

With the same oonfiguration, using a cmmand line:
set GVlib= x\glass\lib
javaw.exe -jar %GV lib%\designer.jar

It is also possible to run the GLASSTSC by running the class gov.nist.antd.merlin.gui.Main. In this

case, it is necessary to specify the whole classpath.
Asthe last configuration, if the locaion where the GLASSTSC is garted is not under x/glass then
The user may have to give the system property GLASS HOME as follow:

javaclasspaths "-DGLASS HOME=c:\my\directory\path\glass" gov.nist.antd.merlin.gui.Main

The software has been runnng under Windows and Unix computers.
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A quick tour of the GLASSTSC

3 A QUICK TOUR OF THE GLASS-TSC

When the GLASS GUI is garted, the initial screen appeas as shown in Figure 1. The top pation
consists of a menu, and toolbar icons; the middle panel is the workspaceview, which can be dhanged
by the workspace view seledor; the middle part contains the simulation panel for control of

simulation runs.

Figurel: The GLASS-TSC

The workspaceview selector is composed of six tabs, each of which seled different information to be
displayed in the workspace These tabs can also be seleded from the View Menu. A brief description

of each tab follows.
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A quick tour of the GLASSTSC

3.1 DESIGN VIEW (THE “TOPOLOGY” TAB)

( Topology |/ Topology Browser r Event r Algorithim rCnnnet:tinn Designer rstatisiics

2l e

3:§| 3

©F

Figure 2: Topology panel
This is where you see agraphical representation of the network topology. From here you can crede

nodes, links, and light path requests with a few mouse clicks. Y ou can start a simulation, and observe
the light path being set up and torn down, as well as messages going badk and forth between nodes.
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A quick tour of the GLASSTSC

3.2 BROWSER VIEW

[ Topology | Topology Browser | Event || Algorithm | Connection Designer | Statistics

%

(=] Metwark
Frequency=100000000
@ Topolagy
= OMC's
B 0XCEdgeRouter's
& LsR's
= Router's
Bl Host's
> Links
Algorithm
1] Dynamic Data
B3 Path Containers
Scripted Events

Figure 3: Topology Browser

The browser tab shows you the textual view of the network topology in the Java treestructure, which
gives you the detailed charaderistics of each component of the topology. Y ou can also view specific
information about algorithms, dynamic data, and scripted events. The bottom half of the workspace
shows the print out of the standard output device generated by the arrently running algorithms and
protocol stad.
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A quick tour of the GLASSTSC

3.3 EVENT VIEW

[ Topology | Topology Browser | Event | Algorithm | Connection Designer | Statistics |

List of events in the net | Mew Event Type : | DefauftNodeEvent v || CREATE |

Atfribute Yalue |

Figure 4: Event pane
The event view shows events <heduled to occur at a predetermined future time. The events could be
loaded from a previously saved file, or created using this view. They are asciated with network

fault conditions at the node, interface link, fiber, or lambda level.
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A quick tour of the GLASSTSC

3.4 ALGORITHM VIEW

Topology r Topology Browser r Event |/ Algorithim rCnnnec‘linn Designer rstatistics

Algorithms available §§AIgnr'rthms in the current simulation
Algorithms available “[E8 Algorithms loaded in simulation
@ &g Routing algorithms :| @ @g Routing algorithms
@ ] ShortestPathDistance [1] ADD ShaonestPathDistance
gov.nist antd. merlin.algorithm.route.sh = : _ ShortestPathDistanceSRLG
o 3 shonestPathDistance SRLG [2] @ By, WaVB'E”Q'[h algarithrns
gov.nist. antd.merlin.algorithr.route.sh BestRit
gov.nist antd. rmerlin.algorithrm. route. sh 4 RwiA algorithms
© By Wavelenoth algorithms
@ [ BestFit[2]
& &% RyWA algorithms
1 |f:§:§: :§:| | »
| CREATE | DELETE | :
name ShortestPathDistanceSRLG a BestFit
use gov.nistantd merlin algorithrn.route.shortes s :
dehug true =
BB [*]

Figure 5: Algorithm pane

The algorithm view displays the algorithms that the aurrent topology is using for path credion and
wavelength assgnment. Algorithms can be used to establish light paths and their protection or
restoration paths. This view is used to seled, set as default, and add customized algorithms to be used

in the simulation.

3.5 CONNECTIONS VIEW

The mnneaions view displays connedions or light paths between nodes along with the properties of
these @wnnedions, which might include things like bandwidth, delay, and the routing algorithm
asociated with a given connection. GLASSTSC provides 2 views of the connections. A graphical
view and a textual view. They both provide the cgpability of creding, removing, and editing
connections.

Next isthe graphical connedion designer, followed by the scripted designer.
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A quick tour of the GLASSTSC

r Graphical Designer ﬁ

Usahle nodes : \“& §=: ”i|\/ @§ @§

-
Node 1 :
Mode 2 :
Hode 4
Hode 6

[4]

3

Figure 6: Graphical connection desgner

Script Designer |
List of connections in the net R 0 -
Connections not to be displayed to node 5 -
Source [0] Destination [5]
2 (Delay 0.0
| Bandwidth 25
- | (2] ‘ i | ¥ Routing algorithm
| shortestpathbistance M
Connections to be displayed -
— . “\Wavelength algorithm
Source [5] Destination [0] To be painted and reacy : -
Source [0] Destination [3] To be painted and ready | BestFit - |
-|Rwva algarithm
| select - |
EDIT || DELETE || CREATE ||
: | OK | | CANCEL ‘

Figure 7: Scripted connection designer
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A quick tour of the GLASSTSC

3.6 STATISTICS

The statistics view displays performance information for each algorithm currently in use within the
loaded topology. Information displayed includes throughput, utili zation, average delay, and average
hops.

fTupuIngy rTupuluwBruwser rEuem rnlgurithm rCunnectinnDesigner rstatisﬁcs |
Algnname| b routes | At hops | At delay |A\rrdistance|Throughput| Blocking |UsedWaveI..] |_tilization |

ShortestPat...|2.0 n.o 0o 0o 0.o 0.32323323.. -1.0 -1.0
EestFit 3.0 -1.0 -1.0 -1.0 -1.0 0.o 0.0 REL
ShortestPat...|-1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Figure 8: The statistics panel

3.7 TOOLBARS AND MENUS

3.7.1 FILE MENU

The file menu and some icons in the shortcut toolbar manage network topology files.

File |
New Ctrl-N
New Random Ciil-R
Open Ctrl-0
Close Ctrl-C
Save Cirl-S
Save As.. Ctrl-&
Optimize Ctrl-F
Exit AltFa
Figure 9: File menu
And the associated topology toolbar.
B =] | =

Figure 10: Shortcut toolbar

[ Credae anew topology. Thiswill remove the arrent topology from the workspace and leave a
sk

blank workspace This is equivalent to File— New from the Menu. A new physical network

Borchert « Golmie ¢ Rouil « Su—Draft 1.0



A quick tour of the GLASSTSC

topology can then be aeaed by seleding the gpropriate icons for network components and
placing them in the workspace See the sedion entitled “Topology Designer” for more
coverage and ather waysto generate atopology.

To create arandom network, use File- New Random

= Open a DML file and load the topology specified by that DML file. This is equivalent to the

File- Open command from the Menu. A DML file muld be aeaed by a previous sve

operation, or by using atext editor.

‘ﬂ Save atopology. This is equivalent to File— Save from the Menu. The arrent topology and
simulation information will be saved as an SSHet DML file. The saved file an later be
reloaded using the open menu.

To change the name of the file, use File— SaveAs.

1| Close the topology. This is equivalent to File— close from the Menu. Any changes made to the

topology sinceit was last saved will be lost.

The File— Optimize option allows the user to compad the DML file by generating dictionary entries

of redundant information.

ilx

Close the GLASSTSC. Thisisequivalent to File exit. All unsaved work is lost.

Borchert « Golmie ¢ Rouil « Su—Draft 1.0 10



A quick tour of the GLASSTSC

3.7.2 THE VIEW MENU

The View menu allows you to change the aurrent workspace This menu is equivalent to clicking on
one of the tabs to seled the workspaae (shown in Figure 1).

View |

Topology Fz
T-Browser F=
Events F4
Algorithms  F5
Connections fa
Statistics F7

Figure 11: Theview menu

3.7.3 THE LAYOUT MENU

Layout

® Metal
' CDEMotif
D Windows

Figure 12: Thelayout menu

This menu provides the user with different look and fed for the interface

3.7.4 THE SIMULATOR MENU.

The Simulator menu and some icons in the simulation control panel (see sedion 5) provide ways to
run the simulation, as well as controlling the seledion and exeaution of the static routing and
wavelength assgnment algorithms. This also where the display of the static routes can be toggled on
or off.

Simulator

[0 Display Static Routes

Run Algorithm
Run Simulation

Options |  Simulation Length

Figure 13: The simulation menu

Borchert « Golmie ¢ Rouil « Su—Draft 1.0 11



A quick tour of the GLASSTSC

Run Algorithm: Calculate all requested connections with the Algorithm that was chosen to compute
the mnnedions.

Display Static Routes: Display all pre-calculated connedions within the arrent network topology.
The static routes are displayed in different colors on the Topology Designer workspace

Run Simulation: This runs the currently loaded topology. Before starting a simulation run, all
simulation parameters must be selected properly: simulation length.

Simulation Length: This allows you to modify the length of the simulation by bringing up a dialog
box:

Actual time in seconds: 10

| 0K H Cancel |

Figure 14: Simulation length configuration

‘M This button locaed in the simulation control panel is equivalent to Simulator - Run

Simulation.

3.7.5 THE T-BROWSER MENU

This menu is associated with the Browser panel (seesedion 3.2) and configure the output capture.

T-Browser |

Refresh

Clear Outpurt
¥ Standard 10
[ Error 10

Figure 15: T-Browser menu

It allows the user to specify which output to cagpture (Standard and Error).

Borchert « Golmie ¢ Rouil « Su—Draft 1.0 12



Creaing and configuring a topology with the GLASSTSC

3.7.6 THE PLUG-IN MENU

This plug-in shows the airrent available plug-in that is installed in the GLASSTSC.

Plug In |

Map J
Backup Manager P
Backup statistics P

Figure 16: The Plug-in menu

The oonfiguration of the Plug-in menu is dynamic and users can add or remove plug-in. To do so, the
class must extend the interface gov.nist.antd.merlin.gui.MenuPlugin and modify the file
menu.properties located under glasgcfg.

Note: thisfile also configures the menus available in the GLASSTSC.

3.7.7 THE HELP MENU

The help menu provides the user with the on-line help and also the aedits for the GLASSprojeds.

Help |
Contents Fi
About

Figure 17: The Help menu

The user will also find the mntact to report bugs and questions about the GLASStool.
Depending on the aurrent panel displayed in the GLASSTSC, pressing F1 will show help related to
it.

4 CREATING AND CONFIGURING A TOPOLOGY WITH THE GLASS-TSC

Under the GLASS a network would consist of a set of nodes. hosts, routers, and optical cross
conrects (OXC), interconnected with links through Network Interface Cards (NICS). The host and
router nodes are the same as defined in the SSNet [1]: ahost is a node with one NIC while arouter
is a node with multiple NICs. GLASS adds multiple new components. The Label Switching Router
(LSR), OXCEdgeRouter and OptcialCrossConnect (OXC) for the nodes [2]. An optical link is also
available and an optical network interface cad (ONIC) to attach them [3].

Borchert « Golmie ¢ Rouil « Su—Draft 1.0 13



Creaing and configuring a topology with the GLASSTSC

4.1 THE FREQUENCY

The frequency specifies the resolution of the clock ticks to be used in the simulation run. It is
specified in unit of fradion of one seand, and must be the first item specified when creaing a new
topology. Thisis because it is used to configure the elements of the topology, for example to convert
the link speed and queuing celays into appropriate clock ticks. The default value is 10,0000000r 10

microseands.

% This button will open an inpu dialog that shows the aurrent frequency and as a default in the
inpu text, the next frequency that will be used when new topologies will be aeaed.
This button is available in the TopologyPanel (Figure 2).

After changing the frequency, the user neals to open a new topology in order to validate the change.
The frequency specified in a dml file will always overwrite the frequency specified in the GLASS-
TSC.

4.2 THE NODES

Figure 18 shows a network topology under construction. Four nodes (node O to 3) are linked by bi-
diredional optical links and regular links. The properties of node 1 are shown on the right side of the

figure.

Currently host or router nodes can be displayed but are not configurable yet. However, to crede afull
topology using hosts and router, one can use the GLASSTSC to create and save a template for the
dml file, and then the user should modify the dmil file to include protocols and configure the nodes.

Borchert « Golmie ¢ Rouil « Su—Draft 1.0 14



Creaing and configuring a topology with the GLASSTSC

Figure 18:A simple networ k topology and an editing node

4.2.1 CREATION

The nodes can be aeaed from the TopologyPanel (Figure 2).

@ Add an OXC. Click on this button and then click on a locaion in the workspaceto insert an
OXC at that locétion.

@ Add an OXC Edge Router. Click on this button and then click on a location in the workspaceto
insert an OXC edge router at that location.

@ Add an LSR. Click on this button and then click on alocation in the workspace to insert an LSR
at that location.

Add a host. Click on this button and then click on a locaion in the workspaceto insert a host a
that location.

9 Add a Router. Click on this button and then click on a locaion in the workspaceto insert a
Router at that location.

Borchert « Golmie ¢ Rouil « Su—Draft 1.0 15



Creaing and configuring a topology with the GLASSTSC

For information about the wmnfiguration of each node and their specificaions, seethe documentation
about the nodesin GLASSI[2].

Right clicking on anode will bring upa menu with two options:

Delete: thiswill delete the seleded node from the topology.

Properties: thiswill bring yp a property editor box. For more about node properties, see sedion 3.5,
Viewing and Changing Properties for a Node

4.2.2 CONFIGURATION OF NODES

The properties associated with nodes (Except Host and Routers) are modified via the Property Editor
box, but can be done only before the starting of the simulation. Right clicking on a node and seleding
the Properties menu option will display the Property Editor box:

Object Editor
gov.nist.antd.optical.OXCEdyeRouter

SRG Edit SRG

Converter true

AvailableConverter|irue

ID{0

Failure|falze

HameOfProtocols Edit MameOfProtocols

InterfaceAddresses Edit

InterfaceCount 6

Logfalse

‘ Apphy || Close ‘

Figure 19: Property Editor for an OXCEdgeRouter

ID: theunique ID of the node within the network topology. Thisis automatically assigned to be the
order in which the node was creded, starting with O.

I nterface count: the number of network interface cads present in this node.

Interface addresses. the |P addresses of the ONICs in this node. Clickingon Edit bringsup alist of
the ONICs, along with the bit error rate, delay, and jitter of each ONIC.
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Creaing and configuring a topology with the GLASSTSC

Highlighting an ONIC and selecting Edit will open the ONIC editor, in which you can edit an
ONIC’ s properties.

Failure: A Boolean field indicaing whether or not the node has a failure in one of its components.
SRG: Shared Risk Group of this ONIC. Clicking on Edit displays the SRG editor.

Converter: A Booean value indicating weaher or not this node has wavelength conversion
cgoabilities.

Available Converter: A Boolean value indicating weather or not this node has any available
converters, i.e, thisisfalse if all converters are being used.

Name of Protocols: clicking on Edit Name of Protocols will bring up the NameOfProtocols editor,
which is discussed shortly in sedion 3.7, Setting Up Protocols for a Node”.

Once the simulation is garted (by clicking the play button on the simulation control panel), a
different property view will be shown (Figure 20). During the simulation the charaderistics of a node
can only be displayed but not modified.

I 0xC: [4] [ x]
F=1 OxC[4)

@ 22 Protocol[oxcswitch)
@ 22 Protocol(ip]
@ £2 Protocol[protectionsoent]
& BB OMIC[2]
& BB OMIC[1]
& B2 OMIC[0]
SRG=]
Converter = frue
AvailahleConverter = frue
Met= 55F Met Glass@E990ed
D=4
Failure =false
MameCfProtocals = [oxcswitch, ip, protectionAgent]
InterfaceAddresses = {93=[0OMIC 4{2) 0.0.0.93/30 - her=1.0E-9, delay=1.0E-4, jitter= 0.0], 102=[ONIC 413 0.0.0.1
InterfaceCount= 3
Log=false
H Class = class gov.nistantd.optical OXC

40

Figure 20: Property viewer for a node
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Note: As the property panel is generic, some dtributes may be acessible and modifiable but their

modification would result on an incorred configuration of the node.

4.2.2.1 ADDING PROTOCOL SESSIONS

In order to simulate the operations of a network, one must define the protocol stadk or processes
asociated with each node in the network; this is defined in SSFNet as “Protocol Sessons.” For
example, one may assgn a program to ead OXC Edge Router to simulate the arival of wavelength
reguests with some statistical properties. Similarly if one wants to study the behavior of a TCP/IP
based signaling protocol to do wavelength assgnments and restorations, then he must install TCF/IP
as well as the signaling protocol on each node. For OXCs, the default protocols are oxcswitch and

IP. “oxcswitch” isthe processthat simulates the switching function of an OXC.

Additional protocols can be alded to any group d existing nodes from the topology designer. First,
seled a node and right-click on it. Select Properties. Then select “Edit NameofProtocols’, which
will bring upthe following editor:

Ega NameOfProtocols x|

Add one maore by clicking Add button Add

HameOfProtocols

oxEcEwitch ‘ Delete

p

‘ OK | ‘ Cancel

Figure 21: Protocol Sessionsin a node

This displays the names of all of the protocols currently running on this node.

Delete: Removes the seleded protocol from this node.
Add: Addsaprotocol to this node. Thiswill bring up the Protocol Session Editor, which is described
insedion 4.2.3.
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4.2.3 THE PROTOCOLSESSION EDITOR

The Protocol Sesson Editor is used to add a protocol to this node. You can also load any
acompanying parameters to the protocol from within a DML file. This file can be aeaed from
within the elitor, or loaded from elsewhere.

24 ProtocolS ession Editor |

Hame:

Use {class): ||
Options (dml):

|Luad cfg| |Save cfg| |Select Nodes| | Apphy | | Close

Figure 22: Adding Protocol Sessions, enter configuration

Name: the name of the new protocol, which the topology will use to refer to the protocol

Use (class): the Java classfile, which contains the protocol. Clicking on e will bring upa
direcory menu from which you can seled the class file.

Options (dml): the options to be used for the new protocol in the dml format.

Load cfg: load a DML file, which contains options to be used with the new protocol. The dml file
must contain only one entry of ProtocolSesson. If more than one or no ProtocolSession entry is
found an error message will be displayed. The dml file does not contain a full topology.

Examples of these mnfigurations can be found under examples/optical/protocols. This can be useful
to store templates of protocol configurations.

Save cfg: save the @ntents of the Options text areainto a DML file.

Select Nodes: this brings up the node seledor dialog box:
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Object selector x|
Available objects Selected ohjects
[Host 4 {[ONIC 4(3) 0.0.0.9 {Host 3 ([OMIS 3(3) 0.0.0.4
(Host 2 {[ONIC 2(5) 0.0.0.9 iHost 1 {[OMIS 1(3) 0.0.0.5
Host 0 CIOMIC 005) 0.0.0.5

HERE

Bl IC [z [»]]
| appy || cancel |

Figure 23: Adding Protocol Session, selecting nodes

Available objeds are nodes to which the protocol could be goplied, and seleded objects are nodes to
which the protocol will apply. Click on Apply when all desired nodes are selected.

4.3 THE LINKS

There ae 2 different types of link available under GLASSTSC: The opticd links and non-optical
links. The opticd links are also divided in two categories: the unidiredional and the bidiredional.
The bidirectional capability of an optical link is defined by the diredion of the fibers that compose it
and also the capability of the fibersto be bidiredional.

4.3.1 CREATION OF LINKS

§%§ Create a bi-directional link. After clicking this button, click on a node in the workspace This
will be one end of the link. Click on a second node to complete the link. Host and Router do not
accet thiskind of link.

The default configuration is: 1 hidiredional fiber with 4 lambdas. 2 of the lambdas are for control
(for bidireaional control messages) and 2 are for data.

= Create a uni-directional link. Use this the same way as the bi-directional link button. Host and
Router do not accept thiskind of link.

The default configuration provides 1 unidiredional fiber with 3 lambdas (1control and 2 cita
lambdas).
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9‘ Create a non-optical link between 2 nodes (OXC does not accet this type of link).
To delete alink, right click on the link and seled delete from the menu.

4.3.2 EDITING LINKS

First click on the Select button in the Topology workspace(the button with the arow icon). Then
Right-click on alink, and seled Properties. The following editor will appea:

Object Editor
gov.nist.antd.optical.OpticalLink

-

Distance|1.0

Delay 500000.0

Fihers Edit Fibers
HoAmplifiers|0
NoRegenerators| 0 S
Srlg Edit Srig “

Protection|falze

ProtectionMode |SHARED Choose

HoFibers 1
|

| Apphy H Close |

l

Figure 24: Optical link editor

Distance: The distance of thislink in kilometers.

Delay: The delay of thislink in clock ticks.

Fibers: Clicking on Edit Fibers displays the Fiber editor, which enables you to edit and view the
properties of the fibers within this link.

NoAmplifiers: The number of amplifiers on this link.

NoRegenerators. The number of regenerators on this link.

Srlg: The Shared Risk Link group to which this link belongs. Clicking on Edit Srlg brings up an
editor, which allows you to view and modify the Srlg of this link.

Borchert « Golmie ¢ Rouil « Su—Draft 1.0 21



Creaing and configuring a topology with the GLASSTSC

Protection: Indicaes whether or not this is a protection link.

ProtectionM ode: The protection mode of this link. Clicking on Choose allows you to change the
protection mode.

NoFibers: The number of fibersin thislink.

Many other attributes are available (Bit Error Rate, Failure). See[3] for more detail s.

Links in afailure state ae displayed as red, while functional links are black. The state of a link may
change during the simulation, and the lor will change acordingly.

As for the nodes, it is not possible to modify the dtributes of a link once the simulation is runnng,
and aviewer will be alled instead of the elitor.

4.4 CONFIGURING THE ALGORITHMS

GLASS provides a set of algorithms that can be used for routing and wavelength assgnment. The
user can easily creae and add new algorithmsto the GLASS TSC using the Algorithm panel.

Topology r Topology Browser r Event |/ Algorithim rCnnnec‘linn Designer rstatistics |

Algorithms available “ilgorithms in the current simulation
Algorithms available [ algorithms loaded in simulation
% g Routing algatithms |9 ®g Routing algorithms
@ ] ShortestPathDistance [1] ADD ShaonestPathDistance
gov.nist antd. merlin.algorithm.route.sh = 3 ShonestPathDistanceSELG
§ ] shortestPathDistanceSRLG [2] | 9 B wavelength algorithms

BestFit

gov.nist. antd. merlin.algorithm.route.sh .
B8 RwWA algorithms

gaov.nist antd merlin.algorithimn.route.sh
© By Wavelenoth algorithms
@ [ BestFit[2]
& &% RyWA algorithms

| CREATE | DELETE |

[ »

name ShortestPathDistanceSRLG
use gov.nistantd merlin algorithrn.route.shortes s
debug true i

[BestFit

[

:f:f:f:| | ] |

Figure 25: Algorithm pand example
The left part of the panel contains the list of algorithms that are available for all the topologies. The
information about the algorithm (name, class and configuration) is stored in the file

cfg/AlgoConfig.dml.
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The left panel also allows adding or removing algorithm out of the file. New algorithms are
automatically saved in the file so that they can be used any time.

It is possible to have multiple times the same algorithm name with different class name or different
configuration but you cannot have two algorithms with the same name loaded in the aurrent topology.
The middle part of the panel contains 2 buttons to add a remove algorithm to the airrent topology.
When added an algorithm in the topology, the GLASSTSC makes sure that an algorithm name
appeasonly once If the user tries to add another algorithm with the same name, he will be asked to
make the choice between either canceling hs adion or overwriting the algorithm by the new one.

The right part represents the list of algorithms currently loaded in the topology. The default
algorithms are displayed in blue. There ae two configurations of default algorithms: The first one is
to seled arouting algorithm and a wavelength algorithm; the second one is to seled a Routing and
Wavelength Assignment (RWA) algorithm. They can be changed anytime during the cnfiguration of
the topology but they are not save between two topologies.

4.5 CONFIGURING THE CONNECTIONS

There ae multiple ways to configure and creae the connedionsin the GLASSTSC. We will explain
each of them and their limitation.

First of all, in order to create connedions, the user must have loaded some algorithms in the aurrent
topology (see4.4).

4.5.1 CREATING CONNECTIONS FROM THE TOPOLOGYPANEL

H

The first way to create the topology is to use the button ~ ¢ located in the tool bar of the topology
panel. This button allows the aeaion of unidiredional connedion only.

To do so, the user nedds to click on 2 nodes (source and destination of the cnnedion). As the
algorithms work only with opticd network, the source ad destination can only be OXC,
OXCEdgeRouter or LSR.

Oncethe seledion of the nodes is done, a connedion configuration panel will appea as follow:
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Configuation of Qo5

connection from

to node

Delay n.o

Bandwicdth 24

Routing algorithm
| ShortestPathDistance v |

Wavelength algorithm

| BestFit - |
RWA algorithm

| select - |

oK CANCEL

Figure 26: Connection configuration

The @nnedion configuration is used to specify the quality of service for the wnnection. The
attributes used are:
- Déday: thisisthe maximum delay of the path required for this connedion.
- Bandwidth: the required bandwidth for the @mnnection.
- Routing algorithm: The user can seled one the routing algorithm that have been loaded into
the topology.
- Waveength algorithm: The selection of the wavelength algorithm that must be used after the
routing algorithm
-  RWA algorithm: the Routing and Wavelength Assignment algorithm to be used for the
connection (the routing algorithm and wavelength algorithm can not be selected if using a
RWA algorithm).
To valid the aedion of the mwnnedion, click OK.
In the topology panel, it is only possible to create unidiredional connedions. To creae bidirectional
connections, to edit or remove @nnedions, use the ConnedionPanel as described next.

Borchert « Golmie ¢ Rouil « Su—Draft 1.0 24



Creaing and configuring a topology with the GLASSTSC

4.5.2 CONFIGURING CONNECTIONS USING THE GRAPHICAL CONNECTION PANEL

f Topology r Topology Browser |/ Event |/ Algorithm |/ Connection Designer rstatistics |

r Graphical Designer r Script Designer |

Usahle nodes : ‘{& §=: fas | V7 @% @}%

Node 1 e
Node 2 : e

Node 4 =L B
Node 6

[4]

|*]

Figure 27: Graphical connection designer

As the algorithms are designed to create lightpath only, the Host and Router cannot be added to the
conrection designer. Only the Label Switching Router (LSR), OXCEdgeRouter, and OXC can be
used for a conredion.

To add anode seled it from the Usable nodes list and click if the amnnedion zone.

Two types of connection are possible, unidiredional or bidiredional. In fad, the bidiredional will
only creae 2 undirectional connedion is both diredions. To do so, seled the type of connedion in
the toolbar and then seled the 2 nodesthat are the source and the destination of the cnnedion.

To view a static connedion, simply right-click on it, and seled properties or go in the scripted
connection designer (seeFigure 28).
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4.5.3 CONFIGURING CONNECTION IN THE SCRIPTED VIEW

[ Topology | TopologyBrowser | Event | Algorithm | Connection Designer | Statistics

( Graphical Designer |/ Script Designer |

List of connections in the net e o

Connections not to be displayed to node
Source [0] Destination [5]
2 (Delay
| Bandwidth
| &= | | i | | ¥ | Routing algorithm
Connections to be displayed :
: Wavelength algorithm

Source [5] Destination [0] To be painted and reacy
Source [0] Destination [3] To be painted and ready

|Rwvn, algorithm

EDIT || DELETE || CREATE

Figure 28: Scripted connection designer

To edit a @mnnedion, first click onit. Then click EDIT. You will now be able to change the values of
the various attributes of the seleded conrection. Click OK when you are done.
To delete a onredion, click on it then press DELETE.

The sedion "Connedions not to be displayed” lists the annections that will not be displayed in the
Topology workspace Connedions by default will be listed under Connedions to be displayed when
they are aeded. Usethe arowsto move mnnedions into the aeathat you want: either displayed, or
not displayed.

To create a onnection, click on CREATE, and fill in all of the &tributes displayed on the right hand
side of the workspace Click OK to add the @wnredion to the topology. Any errors for values of
attributes are displayed at the bottom of the right-hand side of the screen.

4.6 ADDING/REMOVING SCRIPTED EVENTS

When a simulation run is garted, the dynamic events are generated as part of behaviour of the
protocol sessions associated with network nodes. Pre-scheduled static events can be alded from the

Event workspace Currently the available events are designed to simulate network failures: failure of
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node (OXC, OXCEdgeRouter and LSR), ONIC, link, fiber, or lambda. The processes to handle these
events must be configured in the protocol stadk on the nodes where such events will occur [2]. To add

an event, click on the Event tab to get to the Event work space

Figure 29: Event configuration

To create an event:

1. Seled the type of event that you want to create from the drop-down menu New Event Type.
Events can occur at the Node, ONIC, Link, Fiber, or Lambda level.

2. Click onthe CREATE button. This will display the event on the right hand portion of the screen
under the caegories Attribute and Value.

3. Add values to ead attribute of the event. If the failure box is checked, this event will cause the
given component to fail at the specified time. Timeisin seonds. Click OK when you are done.

To delete or modify an event, select the event on the left-hand portion of the screen, and click EDIT

or DELETE.
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4.7 CREATING A TOPOLOGY USING THE RANDOM GRAPH GENERATOR

Topologies can also be aeaed by using the Random Graph Generator, which randomly generates a
topology acwrding to a seleded algorithm and the requisite input parameters.

Seleding New Random - Generate in the menu File creaes a randomly generated topology of
OXCEdgeRouters. The user isfirst prompted for the number of vertices (nodes):
Input

% Please enter the number of vertices (nodes):

OK Cancel

Figure 30: Random graph input

The user is then prompted to choose an algorithm for generating the vertices and edges (links):

[ Algorithm x|
E Please choose an Algorithm1

Unconnected

Unconnected

Unconnected Fixed Edges

—  |Connected Rejection Method

Connected Rejection Method Fixed Edges
Simple Tree

Degree Tree

Connected Simple Tree

Connected Simple Tree Fixed Edges -

Figure 31: Random graph algorithms

Depending on the algorithm chosen, the user then must define some other parameters. A dialog box
will pop upasking the user for these alditional parameters. For example, if Unconneded is chosen

as the algorithm, the following dialog box will appea:
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Ega Unconnected

E Unconnected algorithm generates a simple graph
without guarantee of being connected
and without fixed number of edges
Density of Edges : A real number value between 0 and 1.

[

Figure 32: Unconnected graph input

If the input isvalid, the generated Topology will be displayed in the workspace
Figure 33 shows a network topology generated with the following parameters. 4 vertices,

unconnected, and edge density of 1. The generated nodes are randomly placel on the topology
workspace Y ou can rearange the layout by dragging the nodes to appropriate placeon the screen.

Figure 33: A network topology created randomly
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The RandomGenerator only creaes topology with OXCEdgeRouters conneded by bidiredional
optical links.
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4.8 CHANGING THE VIEW OF THE TOPOLOGY

From within the topology workspace you can zoom in or zoom out from the aurrent topology.

=

Thiswill zoom out from the topology from the point where the mouse was clicked.

Thiswill zoom in upon the topology from the point where the mouse was clicked.

5 RUNNING THE SIMULATION

Oncethe mnfiguration of the topology is done, the user can run a simulation. The simulation control

panel allows the user to interad during the simulation.

SimulationSpeed Simulation time (sec): Messages displayed
v o 2

Pause Slow Fast ’E [l || BreakPoints

Simulation progess
I]| 0 sec |1 Osec

Ready

Figure 34: The simulation control

5.1 THE SIMULATION LENGTH

Before running the simulation, the user must specify the simulation length (in seconds).

It can be done from the menu Simulator or diredly from the simulation control panel locaed on the
bottom of the GLASSTSC.

The simulation length must be larger than or equal to 1 second and must be an integer value.

5.2 BREAKPOINTS

The Bre&Point button allows the user to specify when the simulation must stop at certain time. This
is very useful to stop the simulation just before or after an event occurs. The bre&points can be
modified before and during the simulation if the user clicks on the Bre&Points, the simulation will
pause aitomaticdly and start when the configuration panel is closed.
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The bre&points are dtaded to a specific topology and are saved in the dml file. Even so it is
possible to add and remove bre&points during the simulation, it is useful to create them before

running the simulation.

5.3 STARTING THE SIMULATION

To gart the simulation, use the menu Simulator or pressthe button Play on the simulation control
panel. The user will have the possibility to save before the simulation starts. Once the user starts the
simulation, the control panel will be enabled for more control. The user can enable/disable displaying
internal events, seled the type of messages (being transmitted between nodes) to be displayed, and

control the speed of the simulation.

5.4 CONTROLLING THE SIMULATION SPEED

The slider on the left side of the antrol panel allows the user to control the speed of the simulation.
The simulation progress $iows the simulation length and the aurrent smulation time.
Oncethe simulation starts, just move the slider to the right to start running the simulation.

The user can pause the simulation by pressng the pause button, and start it again by presang the play
button.

5.5 SELECTING THE MESSAGES DISPLAYED

On the right part, the user can select the type of messages that should be displayed duing the
simulation (Optical data, optical control, all optical, non-optical, all messages or no messages).
The simulation speed must be aljusted to seethe messages going through the network.

Data messages in transit are large blue dots that travel along the links, control messages are shown in
red, messages through rnon-optical link in green and the unknown type of messages in puple.
Pausing the simulation and clicking on a message will result in a pop-up box that displays the
contents and headers of that message:
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[EiMessage content . x|

& OpticalFrameHeader[fiberlD=0]lambdalD=1 header=4total=22]
(SimpleProtocolHeader:message=Hello from 2 to 18)

Figure 35: Example of message content

5.6 CAPTURES THE EVENTS

The GLASSTSC is programmed to be notified when certain events occurred in the SSH\et
simulation engine, for example, link failures, and credion, modification and deletion of objeds.
These events can be displayed in the middle of the control panel if the ched box is ®leded. Thiscan
be agood debug tool to seethe failure events and also all the messages snt from NICs.

6 LIMITATIONS/BUGS OF THE GLASS-TSC

The GLASSTSC is under development, which means that some feaures may not be completely
done and also that bugs may still exist in the coding. We would be happy if bugs are reported so that

we can fix them.

6.1 STARTING SIMULATION MULTIPLE TIMES

The GLASS framework extends SSFNet. The SSNet has not been developed to handle multiple
starts using the same java session. One of the biggest problem are the static atributes, that can not be
reset (for example the padkage SS-.0S.sOSHF) and that interfere with the possibility to run twice a

simulation.

6.2 COMPLEX DML FILES

Even though we ae able to seeall type of nodes in the GLASSTSC, the aurrrent version of GLASS
TSC does not provide the caability to open DML files that contains complex configuration with
multiple level of net.
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